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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a sintered material having high density and resistant 
to breakage in the case of using as a sputtering target by compounding a conductive metal 
oxide containing a Pt-group metal and an alkaline earth metal with a specific amount of a 
specific other metal or a compound containing the metal and sintering the mixture. 
SOLUTION: A conductive metal oxide containing a Pt~group metal of the groups 8-10 of the 
periodic table or containing the Pt-group metal and an alkaline earth metal is incorporated 
with 0.001-0.5 mol of a metal of the groups 12-15 of the periodic table or a compound 
containing the metal and the mixture is sintered at about 1000-1350"* 0. Preferably, the Pt- 
group metal of the groups 8-10 is Ru, Rh, Ir. Pt, or the like, and the alkaline earth metal is Ca, 
Sr, Ba, or the like. The metal of the groups 12-15 is preferably Zn, In, Ti, Sn, Pb, Bi, or the 
like, and the compound containing the metal is oxide, carbonate, nitrate, sulfate, hydroxide, 
chloride, fluoride, sulfide, iodide, or the like. A high- density conductive metal oxide containing 
Pt-group metal is easily produced as a high-density sintered material having a relative 
density of 65%. 
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(54) im<^m} m^&p t^^m^^^mmnmstmi5^z^^<Dmmiym 



(57) mm] 

Ji«S^ 8 ~ 1 0 )^ P t JS^SKfttl. ^ 

SEittit. mn^i 2~i ssKD^ssfcti-ecD^t^i^ 

so. 00 1~0. SmollSttlt. «lEiS-r5. 
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1 ] mmm 8 ~ 1 0 ]S^® p t m^mmim. 
mm^imiz. 2~i 5«©'>/j:<i:t,-ac9 

±m^ttSit^<^(Dmi]ati)^0. 001-0. Smol 

w.mstitwz. mm^i 2~i 5]g50i>?i< tfe-a<39 
^mmmmi^^'i^^z.t^ii^mtt^i^^&p tjk^m 

m^m4] s&E««a«i 2~i sm^m^-^tsit-k 

m^, mim. ^mm. mmm. mmm, *SEft:t). * 
im. yyitm^ mim. hLKitaoiti^, sfcti-e 20 

ne.<7)Jg-&«JTafeO. Kft-^i^SrO. 0 0 1~0. Sm 

i&»^n^ct>&!\»mtrm^m3mm(Dii^&p t 

imit-tm^mn-r^ct. ^fc«B i t)b<«B ift 

^fz\mit'^mtB nt'^<^t^(Dm(D^m^t^mt^ 30 
m-tbtz'boiW^iMt^ ct^wmtr^m^m 3 ^tz 

[0 0 0 1] 

8-1 0]KP tlS^MSEftigj. fcilK^P t J^^JitT 

[0002: 

l^mM^TSSPbZ r.T i,.,0, 
(PTZ> 0<x^ 1) r B i,Ta,0, (SB 
T) onm^PS^^tzDRAU. FRAM^O^^U-© 

-)is:M7'<£«jt 5 n 1 izmt, mmwrnm^^ u --c^^tc 

a® i: /io T ^ ©*im©i!g^#tt i: T- 5'ffiJ$4*ttT' 
©A^'. E 1 lC*T1«itfc43tt'5mg (Ptftffi) 3©tt 50 
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**©ga%T$>^. C®«ffi3tt. S« (p-S i) 1± 

fcKtt^nfcs i o, 2±tc}efit$n, essttsfs© 

SP^i-/!)^'^il«#:SfK4 (^JA«. PZT, SBT^) T 

!!)«*^^{l:-r -5 C i: $ nt (Y. Sh i Damo t o, K. Kush i 
da-Abdelghafar,H.Miki *3J:t^ Y. Fuj isaki, Appl.Phys. 
Lett. , 70, 1997,3096). 

[0 0 0 3] ^ciT, p t izRio^mmuc^mmnm/v 

lCff*3n, K{l:*8S«^^i:0-7.y^>i^©AV>^fc*# 
*Jf(IrO, , RuO, . SrRuOj. CaRuO,> S 

r I ro,) comm-A^^mm-^titz. ^.tucDrnmu 
m^'bu^M.M^p tmm<DRt>ioizm^^t>\ ^tzit 
mi\z^tJ:z>iz, ^mn^nm 4 (D±iz^mmm^m 

ft<l*«S5®)i$^tt. $5.fC^©±tCP tlS3 ' ^£ 

bTg^^nTl-iAc, <^iZ. i^ms-l OStP t?s^ 
Rt7;i';t;'J±S^«t<&^tfi!r^t#| (SrRuO,. 

CaRuO, , Sr I rO,^) mt, ^0)^)1^ comK 
0-' (3 0 OK) Q • ffitlfcHS 

U -#tt©^^{l:l»Jh^*®ii5i'^ d i:*^^ 

UT«. S/f*fc*«£©tK fc©T«^t<. SrRuO 

,«®»Bi©i^-tt. ^m'^7^ui?-mtm<. 

©s^*$^UTti-5. ■?-©3Ef.tliH<!:LT. X/Vy^"J 
yifmxm^^^S rRuO,^®:$'-y-;/h©SS-{i^# 

[0 0 0 4] ^«3^8~1 QmP t ?^#JII<i:7;i/*'J± 

p t j^^mm\m\z7 jif] u ±a^jis;*itt7^;^ u ± 

tz, ^mti'i^'&'^^t^-fjmh$)^fi^. :i(D^mx\t 
mitrntm^s. -^n^^rnxw-mmwr^tz^, mitm ^ 

1 (A=Sr. Ca. Ba;B = Pt. Ir. Ru, R 

h ;) ©*»5St)|pHi©:^ffiT^^^nTUfc. 
RuiSrCO, $:1 : 1 ©^:;HtTf¥*U. x^y- 

;u$'j»«:<i:bT#-;i'5;i'fi^L, $s:Jsm. lOOO- 

1 2 0 0'CTO. 5~3l^|BJiRSEU, |»5fU. t#enfc 

if»*S:JDEfi)(:J^U/ 'A^^X. n<bnfzfSSLWM^^n\ZiL 
yV\^. 1 0 0 0- 1 3 5 Ot:TO. 5~6B#ffljiie 
L, BWtlSr^TI'ifc. c:©J;^lcL.T»?,nfeS rR 
uO.IC-pl^^T. i^iiSfiS{C«r5ffi*fSfS©^{t^^ 
2lC^-r, CldTtl^t^SilS. SrRuO,©lifeS 
«p = 6. 47 (g/cm') $100%iLfc«^© 
ll«ll©ffi5fc=KiS:5^Tfc©<!:TS. ^2 d^eM^-^^i^cJ; 

cite. vi-fnofiSTSiiSLTt). ^#^>tl;tjKi^g^t:©^l 
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(0®SEM#S:^3IC^T, il3*^6.> '^H^i&m^M. 

ieSS/0^*il5<;i'5S. RuMim (RuO,. RuO.) 
(0 0 0 5] ±Ebfcic>iC> ^«S«8~1 0]KP 

s r R u o, ^(D^m^n.mtim<D^&^±.if^:fjm 

[0 0 0 6] 

^mmit<^mT&yjmiz^n^t. ^'in^j^w^s-i o 

jaAXtifeo ^CT-. *%BJtt. ffi»SS6 5%JJ(±. 
[0 0 0 7] 

[sis*«?Si-r^fc*©*m] *igw®p t^&jH^* 

^JS««ttBEft#)t. 2~1 5]K(D'>/<£< i:t> 

SCiOilLViP t J^^®SJ<t#)*J*4. SfctiKP 
1^^4co»)*(c. 2-1 5j!85^jR$;ttt::©i!« 

S:^tr{t-&ft$fi'rS*. il^O. 0 0 1-0. 5m o 
KifSb<liO. 01~0. 07mol. ^feiCjfS 
b<tt0. 0 3-0. 0 5mo 1 ^j!)PT-5::<l:(Cj;0. 

«ffittfwis!jt$nf#;5., mmm^i 2-1 sjis^ss 
fctt;i©^)l$:^ty{t:^ft®^jDft!ii^'. 0. OOlmo 

7 ^ 'J > i^'ffl ^—tryhtLrm l'^^ tc«if s t < /j: 
tl'^-pPnlHd^a&O. 0. 5mo 1 *a^2><!:S^ 50 
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[0 0 0 8] ^W^8-l OJSP t JS^SKft 

^^mmim*-''bu^n^&^n^m}i!i-r^rzii>\zm^i 

^■^m\z^y}'^<bhxi6K). "tn^^wn^n^mtQ 

«WS1 2-1 5]!SO^«, *fc«^©i?{k#i («9J;^ 
ZnO< PbO. Bi,Oa. SnO,, T 1 , Oj . 
I n,0,^) ^coit%^^pfi'&^m-mr^^t\ziir>^ 

ffb. SSSBSOP tJS^JSSK^tt), ^fettPt?g#«t 

(PZT®Pb. SBTc^B i) conMM^ 

[0 0 0 9] 

PtJ^^JStt, Ru, Rh. Pd. Os. I r*JJ:C;P 
tT*0. j(f^t<«Ru. Rh, lr^i:ZfPtT$> 
7;i':^iJ±!S^««. Ca. S r, BaT*S. ^ 
JS»miE{ttl!Ctt. ■^JA«S r R uO,. S r I r 
O, . CaRuO, . BaRuO, . SrjRuO, . Sr, 
I rO,> Bao.,, S r,,,, I rO.^. i5J:Zf-^<DM'a 

13m^m\t, B, Al. Ga. I niJiU^T ] T-$> 
0. ffSb<«I n*5±i;:T 1 T^O. 14j^^Jitt. 

C, Si. Ge. S n*3j;t>'P bT^O, B^L<\tS 
nteiUCP bT$)0. Sfc. 1 5®e^®«, N, P. A 
s. Sb^oiU'B iT'SO, Jfgt<«B iT-*'5. C 

t). SSKtt. iftSE:^. 7KlE^l:tl. ^ftt). 7-y 

m^ii. PbO. Pb,0. Pb, 
O,. Pb,0, . BIO. Bi,Oj. Bi,0,. Sn 
O,, T1,0,, In,Oj. ZnO, PbCO,, Pb 
(NO,),. TlNOj. Bi(NOa),. P b S , Bi 
(OH).. Pb(OH),. PbCl,. PbCh, SnC 
BiCl,. PbF,. TIF. TIF,. BiS« 
B i , S,. T 1 S. I n, S. fcb< «P b I,^. Sfc 

[0 0 10] m^mm^i 4-m^mti.i:Ph^iftitp 

hm.it^(0^oUPhit'^<^^mi3a-ti>CtlZ^ir), iSi 

SSi^ig{*«1i«Wf::Pb^#^-&^)Ci:*^Tt. P 
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b<&^trPbT i O,. Pb(Zr, Ti)©,. (Pb, 

La)(zr. T Do^^ommi^^nto^m-^itizmt 

Ctf}^T^. B i ^-^OS r B iiTajO,, S r B i, 

bSr^t^PbB i:Nb,0,, PbBi^TaNbO,^ 

(OB i mmt^^mmt^untom.^'^izmt^mmu 
n^m^:itt^i!t^o '^i\z^tzs mt^mtB lit 

ztiz^o. ^m&^^^i^mmm^^\zB i tPbt^ 

<Dm(D7imti^^^^Ztf)^rt. Bi. Fb^^kZS 

"to^mcDTcm^^tsmmi^untcDm^iir^zmr^ho 

[0 0 11] *%0jcop tj^^m^^^mmmm^im 20 
\t. ±fsufcg^{i:#)ABo,*i}ig-r^t**ft$Rco:^ffi 
tmmzvTn^n^. m^ii-i. pt ^^mt. 7)v^ 

')±n^m'k^t^^w^. mm^^tz\tmm^t^\^ 

LT^-;!/^jl/ii^L. nmt. mi 0 0 0-1 2 0 0 

mmui 2-1 ^m^m'^tz\tz,<D^m^^tsit'^m^ 

^)n/tj5X?^ft:^;l;p(^{Cii>> hU. ^^lOOO-lSSO 30 
[0 0 12] 

{%Mm 1 ) I r O, B i , Oa ^ 0 . 0 2- 

0. 1 Omo 1 JO;^. J -)V^m^tLXt^'-)V^ 

Jl^^'&Lito ^m^k. 0. 5-1. Oton/cm^(7) 
^^^TJ)DE^£?gL. n^tltzimW^ 1 0 0 0-1 3 0 

ot:To. 5-6. ommm&hfz. nmtLx. b\ 4o 
i0.^mii]\wzmmzLx!mw^mzo n^ntzi 

^ElSfCSTo I r cDgUggm 1 . 6 5g/c 
m'T*^« aSctO. B \ tO,^mwt^Z.tX. ffl 

*f^S7&^6 5 %&.±.\zn±.r^:Lttimmr(:'^. ffi*f« 
gTl^W 2 %J^±co I r Oj^^gtt^ff^n^^chT)^*^^';^^ 
-So B \t0^^m\iLf^^^l rOj^JSft. iDctD^'Bij 
0,^0. 0 5mo 1 ^JDb/!: I r 02fiSig#:«»rfficDS 
EMi^^. ^n-^'nigl6*5j:lX7{l^-r, |gl6<hE17i: 
^tt^-gxh. B iiOj^SioT-SClchJCcfcO, mii)^\Z 50 
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ii)^x$>^o z,(D^o{zLxn^ntzis^mmmm^i 
m^^tifz. ^fz. z.(Dmm(Dt&m.m\t. b-uo,^ 

0. OSmol^iD^. 1. 5xl0*'Q-mT*o 

[0013] 2)Ru(i:SrC03$:l:l(7) 
•BLtzc ^m'<k. 1 0 0 0-1 2 0 O^CTlP^W^ggS 

eji^L/to f#^n^cfifil*»*tro. 01-0. 06 

mo \ (DPbO^m^X. 0. 5- 

1. 0 t on/ cm' (D^f^xmmf^ML. m>ntzfS. 
fl^<*:^l 0 0 0-1 3 5 OrrO. 5-6»$^g|j!SU 
/to ^tHS^LT. PbO^^.»Dit'rfC|^«lCbT«E«S#: 
^ft/t. f#'^n/cS r RuOj^ig^^CDPbO^jDftJC 

■^T^^^mmco^it^msiz^To msjio. Pbo 
t^mmxt. ^ttmmf)^s o %j!^±(d s r r u o, t> 

"i^^tl^Z.t:^^^'^^^. 0. 0 6mo 1 (^P bO^JPS 
r RuOi^eft®Slf®cOSEM^$il9{::^To 113 

tm.9t^it^^t. Pbo^mtur^ctiz^o. 

tmM^f)^x$>^o z,(D^o\zLxn^ritz^m&^m 
m^iu^T^/'iyi^oy^m^-fyh^m^^x. 

gffi^:7:tDv-cD^l.i> ^ftc^{j>;SVi S r R u O 
bO^rO. 0 6mo I ^.J)DB$> 6. 0X10-*Q-mT 

$>^rz. 

[0 0 14] mmmS) Ru<hS r CO,* l : KT) 

^jiitxnmL. /-)i^mi^tLxt^-ji^^)iu 

^Lfzo ^mik. 1 0 0 0-1 2 0 0t:T0. 5-3B# 

miR^L. B^Lfzo n^^ntzs r Ruo^um^mz 

0, 0 1-0. 0 6mo 1 OB i^O, ^JIjnAT. 
^)im,^L. 0. 5-1. 0 t o n / c CD^#Ttt 
EE^^^L. f#^n/t^?gi*^ 1 0 0 0- 1 3 5 Ot:T 
0. S-e^W^jgLfco *fBgc!:bTB U O, ^^iD-e- 

T(C[HH^(cLT^«£ff^f#fCo #?>n/cS r RuOb^ 
Sgft:c7)B i:O,^iD*fC*fr^ffi^^g(Z)^{t^01 0 

ci^Tc HiOcto, B irO^^mMt^ztx. 
msi^^e s%&.±\z^^±'t^z.tf}mmx^. ie*fSfS 

0. 0 6mo 1 COB iiOa^JPS r RuOa^lSftStS^ 
EOSEM^^ill KCtk-To 13 etui It^tt^^ 

t. B \tO,^mi}d-r^::t\z^ri^ mif}^\zm^^% 

^zmtf)^M. b n. m^^mn Lx\^^^z.tmM6f)^x& 
ccD^oizLxn^titzMm&m^m^^u^T./'^ 

^ntzo ^fz. co^mmo^tmmt. b\,o,^o. o 
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emol^W, 3. 0.x 1 0"' Q • mT$>oit. 

[0015] (mmm 4 > mmm 2 ic^ji/ix, p b o© 

(nmms) |IMIf«2*J;t;3tC*i.>T« PbO. Bi 

2 O, (Dmiiai^ 0. 1~0. SmoltL-, ^Jg^^iJ 2 © 

@ 1 2 fcitXB 1 3 iC^-r. *^iP*tti5liTt)^SD9J 

[0 0 1 6] ±fE^Sg^jTlJ, P tJ^^StUTRu. 

mm^l 2~1 5]K^®^#<t^it*l<i:LTPbK^tft*J 
iO^B iKftitfeSrfflVifc*^, ±fEbfc^Ote0P t 

[0 0 17] 20 

{^moin^m *5!iBic<tn«. mm^^-i oirp t 

^i^M*-&tJS?ft:t)(rJl^g 1 2-11 sm<D^m'^tz 

^. 

[@@©fflm)^iiii^] 

[01] tie*®-«:fi<)?ii^««::p(t'J-OBrS«j6^^ 30 
[01] 
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m 2 ] il^JJDWS r R u 0, 0j^i^fiSC3c*-r-5ffi*f 
[0 3] »*i!jD©S r RuO,^iS<*JKaif®®SEM«! 

[041 R\iOi(D^m\z%t^mm&<r)m\:^mif 

me] mWiUDOl rO,^ig<$:ffi[ilrM(DSEM«t$^ 
[07] 0. 0 5.mo 1 ©B i.O.^JJOI rO,gEiK#: 

[0 8] p b o^jin»tc*f-r 5 s r R u o. mm»(ois 

[0 9] 0. 0 6mo l©PbO^JflS rRuOjggi^ 
^Vmm(D S E MifeSr^T^M, 
[010] B i,0,^JPjilC*t-r^S r RuO,«SilS{*: 

[011] 0. 0 6mo 1 ©B i, O.^JDS r R uO, 

m^wmsimo s E u^^^.■t^M, 

[012] SSiSSP b0^iD*tC^-r-5S r RuOjj^ 
[013] iSlBSB i, Oj^jDltC^tf-^S rRuO, 

[^^F^wiiBj] 

1 SIS (p-S i ) 2 S i O, 

3 «a(PtS8i) 4 ?SKIl#:Ji 
(PZT. SBT^) 

[0 2] 
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